We used actigraphy to create reference ranges for sleep parameters in 2-6-year-olds. Sleep time, latency, fragmentation and napping tend to decrease from 2 to 6 years. Individual circadian rhythm length is established in preschool age.
h i g h l i g h t s
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a b s t r a c t
Objective: There are currently no reference values for actigraphy-measured sleep length and fragmentation in preschool children. We created standardized parameters using a community sample. Methods: Ninety-seven 2-to-6-year-old children (56 boys) wore an actigraph on their non-dominant wrist for seven days. The data was extracted and scored, calculating total sleep time, sleep latency, sleep efficiency, fragmentation index, circadian rhythm length, cosine peak and light/dark ratio. Subjects were divided into groups of 2-3-year-olds, 4-5-year-olds and 6-year-olds. Means and standard deviations were calculated, and reference values were created using the 2.5th and the 97.5th percentiles. Results: Reference intervals were 7 h 23 min-9 h 47 min for 24-hour total sleep time, 0.2-48.4 min for sleep latency, 69-87% for sleep efficiency, 23-53% for fragmentation index, 23 h 39 min-24 h 24 min for circadian rhythm length, 12:37-15:53 for the timing of the cosine peak, and 1.14-5.63 for the light-dark ratio. With increasing age, daily sleep time, sleep latency, sleep fragmentation, and napping decreased. Conclusions: We were able to create previously non-established reference values, including trends with increasing age, on actigraphy-assessed sleep in preschool children. Significance: Sleep disorders in young children are easier to evaluate against normative data.
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Introduction
Sleep disturbances are relatively common in children. Primary care providers have reported that approximately 20% of their 0-to-4-year-old patients had sleeping difficulties (Honaker and Meltzer, 2016) . The prevalence of manifest sleep problems reported by parents range between 11 and 12% (Honaker and Meltzer, 2016) , and at least one symptom of insomnia is reported in approximately 40% of children (Archbold et al., 2002) . The high prevalence of sleeping problems in children calls for reliable diagnostic tools for the clinicians. The current golden standard, the polysomnography (PSG) is an objective but a very demanding method of measuring sleep, and thus not always feasible.
Other approaches, such as parent-filled sleep diaries or questionnaires, create poor estimates of nocturnal sleep because they do not delineate sleep architecture (Werner et al., 2008; Lam et al., 2011) . Sleep may be fragmented, superficial, or inefficient, and questionnaires are usually not sensitive enough to spot nocturnal awakenings (Iwasaki et al., 2010; Simard et al., 2013) . Furthermore, parents tend to overestimate sleep disturbances in
